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GENETIC VARIABILITY AND INTER-RELATIONSHIP
STUDIES IN BLACK SEEDED SESAME (Sesamum indicum L.)

H.C.Pathak' and S.K.Dixit?
Reglonal Statlon of Agriculture Research, Unlversity of Udalpur, Sumerpur (Rajasthan),

ABSTRACT

Studles on genstic variabllity, correlations and path coefficient analysis
In 40 diverse genotypes of black seeded sesame revealed wide range of variabllity
for plant helght, branches per plant, seed yield and capsules per plant, high
herltability for protein and oil content, days to maturity, days 1o flower; and high
genetic advance for plant helght, branches per plant, seed yield, days 1o flower,
capsules per plant gnd protein contant. Seed yield with capsules per plant, capsule
length, capsule girth and seeds per capsule; and oll-content with days to flower
and maturity, plant helght and capsules per plant showed significant and positive
genotyplc correlations. Path cosfficient analysiz revealed days to maturity,
branches per plant and copsule grith as major components for seed yield, and
branches per plant, capsule grith and seeds per capsule as major conponents for

oll content in black seeded sesame.

KEY WORDS : Sesame, Variabllity, Correlation.

Sesame is one of the most ancient
among oilseed crops in the country. There
are areas especlally under tribal
communities where black-seeded sesame
varletles are preferred. For developing high
ylelding black seeded varietles, the present
investigation was undertaken to colleet the
basic information on genetic varlability,
correlations and path coefficlent analysis in
40 diverse genotypes of black seeded
sesame chosen from the germplasm
malntained at Regional Station of

Agricultural Research, Sumerpur,
(Rajasthan). These information though
avallable for sesame (Sanjeevaiah and
Joshi, 1974, Trehan et al. 1975; Shukia and
Verma, 1976 and Pathak and Dixit, 1986),
are not available specific to black seeded
sesame.

MATERIALS AND METHODS

The materials for the present study-
consisted of 40 black seeded diverse

Teble 1, Genetic variabliity for 11 Characters In black seeded Sesame

Chiaracter Range Mean elml) PCV he (%) GA. 23 % of
_ mean
Seed yleld (g) 1.133-6.800 4.233 26.38 49.12 28.86 29.21
Days to flower 32.0-71.1 48.2 _ 16.37 18.08 T3.62 28.94
Days to maturity 75.8-105.9 Bg.2 B.48 B.71 76.00 15.20
Plant helght (cm) 73.27-145.40  125.78 52.13 76.94 45.91 72.80
Branches/plant (no.) 0.40-8.60 5.24 3298 53.42 38.11 41.94
Cepsulefplant (no,)  32.1-83.5 55.1 22,89 41,34 30,66 26.11
Capsules length (cm) 2.40-3,07 2.70 3.40 7.11 22.76 3.34
Capsule girth (cm) £.68-3.20 2.88 4.41 6.40 47.35 6.25
Seeds/capsule (ne.) 57.9-76.8 EE.7 4 57 B.46 29,17 5.08
Proteln content (%)  20.1-28.5 24.4 10.59 10.64 89.07 21.m
Oli-contant (%) 44,2-46.8 45.5 1.85 1,96 89.57 3.81
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genotypes of sesame grown in a RBD with
four replications during Kharif, 1974. The
plot size was of single row of 10 m lengh,
the spacing adopted being 30 cm X 15 cm.,
Five plants were randomly chosen from
each . genetype in each replication for
observation. The composity sample of each
genotype from each replicaion was used for
protein and oll-analysis. The mean values
were analyzed. Genetic coefficient of
variation was calculated according to
Burton (1951), heritability in broad sense
accordingto Johnson et al. (1955) whereas
path coefficients were estimated as per the
procedure given by Dewey and Lu (1959).

RESULTS AND DISCUSSION

The results are presented in Tables 1 to
4. The data revealed the wide range of
variabllity for all characters except capsule
length and girth, protein and oil content as
evidenced by range. High genetypic
coefficlent of wvariability (GCV) and
phenotypic coefficlent of variability (PCV)
were ibserved for plant height, number of
branches, seed yield and capsule number,
whereas moderate values for days to flower
and protein content. Higher estimates of
heritability and moderately higher genetic
advance expressed as percentage of mean
were observed for protein and oil-content,
and days to flower and maturity. Plant
height, capsule number and number of
branches showed moderate heritability and
higher mangnitude of genetic advance
expressed as percentage of mean whereas
capsule length and seeds per capsule
revealed low heritability and low genetic
advance. High heritability followed by high
genetic advance expressed as percenlage
of mean shows the most effective condition
for selection as was observed for protein
content, days to flower and plant height.
This condition appears t be due to additive

-gene action. Qil-content showed very high

heritability but very low magnitude of
genetic advance which might be due to
non-additive gene action i.e. dominance
and epistasis (Liang and Walter, 1968). The
results obtained under the present
investigation are in conformity to those of
Debral and Molker (1971), Murugesan et al.
(1979) and Pathak and Dixit (1986).

The results revealed that the genotypic
and phenotypic correlations followed the
same trend and that the genetypic
correlations were generally higher than the
phenotypic correlations (Table 2).

Seed yield was strongly and positively
correlated with branches and capsules per
plant at phenotypic and capsule number,
capsule length, capsule girth and seeds per
capsule at genetypec levels, However, seed
yield showed  significant  negative
correlation with days to flower and maturity
and oll-content. Days to flower with days to
maturity, branches per plant, seeds per
capsule and oil- content, and days to
maturity with seeds per capsule and ail
content showed significant positive
correlations at genetypic level revealing the
role of additive gene action. These two
characters gave strong negative correlation
with capsules per plant at genetypic level,
Plant height and capsules per plant with oil-
content, capsule length with capsule girth;
seeds per capsule and protein content;
capsule girth with seeds per capsule; and
seeds per capsule with protein content also
showed strong posilive correlation,
generally at genelypic levels. It was futher
observed that plant height with capsules
per plant, capsule length, capsule girth,
seeds per capsule and protein conient;
branches per plant with capsule length,
capsule girth and seeds per capsule;
capsule length, seeds per capsule and
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protein content with oll-content exhibited
significant negative correlations. The
results on correlaction obtained under the
present study are generally In conformity,
to those of Sanjeevaiah and Joshi (1974)
Shukla and Verma (1976) and Pathak and
Dixit (1986). These studies clearly indicate
that nature of correlations especially for
important characters in sesame do not
change across the seed colour or plant

types.

The data on path coefficient analysis for
seed yield (Table 3) revealed that days to
meturity followed by branches per plant and
capsule grith appears to be impaortant yield
companents. It is pertinent to note that days
to maturity which had negative genotypic
correlations gave the highest direct positive
effects. On the contrary, the characters viz.
capsule number, capsule length and seeds
per capsule which had highly significant
positive genotypic correclations gave
negative direct effects. Days to flower via
days to maturity; capsules per plant,
capsule length and capsule girth via days to
flower; seeds per capsule via days to
maturity; protein content via days to flower
and oil-content, whereas oil-content via
days to maturity contribed high posity
indirect effects. Pathak and Dixit (1986)
had reported days to flowering, plant
height, capsule length, seeds per
capsule and 100-seed weight as the
major components of seed yield in single
stemmed sesame, which do not conform
‘to the results obtained under the present
investigation.

For oil-content, the capsule girth,
hranches per plant and seeds per capsule
appear to be the major components (Table
4). The direct effects of seed yleld, days to
maturity, plant height, capsules per plant,
capsule length and protein content were

negative. It was found that seed yield,
capsule length and seeds per capsule via
capsule girth; days to flower and plant
height via capsule length; capsules per
plant via brainches per plant; and protein
content via seeds per capsule gave high
positive  indirect  effects.  Negative
correlation and negative direct effect of
protein content suggested no posibllity for
concurrent selection for higher oll and
protein content.

The study Indicated that sufficient
genetic variabllity exists for majority of the
characters under study and the high
heritability followed by higher magnitude of
genetic advance obtainted for those
characters Indicate the possibility of their
imporvement  through selection. The
significant negative correlation of seed
vield with days to flower and maturity
revealed the possibility of evolving early
maturning high yielding genetypes;
however, the highest direct positive effect
of days to maturity indicated that it may not
be desirable to evolve very early genotypes
in black seeded sesame. The negative
correlation between seed yield and oil-
content, and negative direct effect of
oil-content on seed yield and vice-versa
indicated that a compromise must be made
between oil-content and seed yield while
making selection for those two characters
simultanecusly. The path coefficient
analysis indicated days to maturity,
branches per plant and capsule girth of
seed yleld; and branches per plant, capsule
girth and seeds per capsule of oil-content,
as the major components. However, the

" Indirect comtribution of other character viz.

plant height, capsules per plant and seeds
per capsule may also be taken into account
along with major compoments while
suggesting the rellable selection indices for
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seed yield and oll-content in black seeded
sesame.
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EVALUATION OF AN IRRIGATION MODULE THAT CLAIMS
CONSTANT DISCHARGE

S.Senthilvel and D.Chandrasekaran

Department of Soil ond Woler Conservolion, College of Agriculiural Engineering, Tamil Naduo Agricultural
Universlty, Colmbatore - 641 003,

ABSTRACT |

Flow measurement forms the backbons of water management. From time
o time, devices are evalved for flow measurement and Irrigation module is ane
such expedient. It is claimed of a particular irrigation module that it can maintain
a constant discharge Irrespective of the depth of flow. To test varify this claim,
experiments were carried on two such modules - 3 lit/sec and 6 lit/sec capacities,
It has been decisively arrived that the modules do not pass a constant discharge,
Instead, the discharges passed through, seem to vary more or lass in a linear way
causing perceniage deviations even to the extent of 108%.

KEY WORDS : Irrigation Module, Free flow, Submerged flow,

Discharge.

For efflcient water management in
agriculture, water needs to be metered.
Weirs, watermeters, venturimenters have all
become recognised devices to measure the
flow. Of these, weirs have assumed for more
importance In measurement of flow due to
the fact that they are suited to measure flow
in open channels and they are simple.to

operate without Invalving any
sophistication. These welrs discharge
constant flows only under the constancy of
heads over the notch. If the head over the
welr varles over a duration, then the total
discharge may be found by knowing the
head values at different times and then
finding the corresponding discharges and



